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PREFACE 


This document is submitted by the Vought Systems Division, LTV 
Aerospace Corporation, P.0. Box 5907, Dallas, Texas 75222, to the National 
Aeronautics and Space Administration, Johnson Spacecraft Center (JSC), Houston, 
Texas, in accordance with Contract No. NAS 9- 12507, dated 28 March 1972. It 
is the Final Requirements Study for Space Shuttle Emergency IV Support Report, 
and fulfills part of the requirements of DRL No. T-720, Line Item 1, DRD MA-182-T. 

It contains final detailed documentation on Work Breakdown Structure Subtask 
1.6, Emergency IV Support Requirements. The following additional volumes com- 
plete the final documentation. 

Volume I - TECHNICAL SUMMARY REPORT 

Volume II - EVA/IVA TASKS, GUIDELINES, AND CONSTRAINTS DEFINITION 
Volume III - REQUIREMENTS STUDY FOR SPACE SHUTTLE PRESSURE SUITS 
Volume IV - REQUIREMENTS STUDY FOR SPACE SHUTTLE MOBILITY AIDS 
A special task on the 10 psia Orbiter Cabin Impacts, plus a delta-task on 
Emergency IV Requirements, were conducted for NASA subsequent to the completion 
of basic contract work. This was accomplished by agreement between the Technical 
Monitor, Mr. D. L. Boyston of NASA-JSC, and the VSD Project Engineer, Dr. R. L. Cox. 
In this connection, the detail of final documentation was relieved, and Volumes 
I, II, and IV are largely updates of briefing material previously presented to 
NASA. This volume, therefore, basically consists of a briefing entitled "Space 
Shuttle Emergencies", given at NASA-JSC on 5 April 1973, and a "Supplementary 
Briefing Emergencies", given at NASA-JSC on 13 March 1973. Both are updated. 

Work on this contract was conducted over the time period 20 March 
1972 through 30 April 1973. 
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NOTE: HATCHES MUST BE SEALED 

PRIOR TO RE-ENTRY 


BASELINE ORBITER EMERGENCY SYSTEMS 
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4 PORTABLE FOAM FIRE EXTINGUISHERS 

CONTINUOUS I I b/ DAY OVERBOARD PURGE OF AVIONICS BAY; BAY MAINTAINED 
0.4 PSI BELOW CABIN BY SUPPLY VIA RELIEF VALVE 

AUTOMATIC 6% FREON I3B1 FLOOD IN AVIONICS BAYS 
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RAM PAYLOAD MODULE 
(18-FT. & 32 -FT. ) 


BASELINE SORTIE LAB EMERGENCY SYSTEMS CRAM) 
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PORTABLE FOAM FIRE EXTINGUISHER 
PORTABLE LIGHT 


POTENTIAL EMERGENCIES 
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CONTAMINATED ATMOSPHERE 



MATERIALS SCIENCE SORTIE EXAMPLE 
CONTAMINATED ATMOSPHERE 
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OCT. 1972 NASA-JSC TRAFFIC MODEL (225 FLIGHTS) SIMILAR SORTIES: 

• 10 MATERIALS SCIENCE/ADVANCED TECHNOLOGY 

• 20 ASTRONOMY/PHYSICS Rev. 

• 5 LIFE SCIENCE 


HAZARDOUS EXPERIMENT AND SERVICING FLUIDS 
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BASED ON "SAFETY IN EARTH ORBIT", NR SD72-SA-0094-2 , JULY 12, 1972 

OCTOBER 1972 NASA-JSC TRAFFIC MODEL : 56 SORTIE FLIGHTS, 27 SERVICING FLIGHTS, 
225 TOTAL FLIGHTS 











VIABLE CONTAMINATED CABIN OPTIONS 
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MAY BE REQUIRED FOR VISIBILITY; ECS SCRUB VIABLE OPTION TO CLEAR SMOKE 
REFUGE AND WAIT FOR ON-ORBIT RESCUE 

NOT CONSIDERED VIABLE OPTION FOR CONTAMINATED ATMOSPHERE 














VIABLE CONTAMINATED SORTIE LAB OPTIONS 












ACCIDENTAL DECOMPRESSION 
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AIRCRAFT DECOMPRESSION EXPERIENCE 
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• WINDOW SEAL FAILURE 

• CABIN PRESSURE REGULATOR 

t 0 RING AROUND CANOPY SEAL REGULATOR 

• CANOPY SEAL FAILURE TO INFLATE 



ORBITER DECOMPRESSION CREDIBILITY 
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ASSESSMENT OF DECOMPRESSIONS 
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VIABLE DEPRESSURIZATION OPTIONS 
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TPS DAMAGE 
DURING SEPARATION 
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ESTIMATED PERCENT OF APPLICABLE FLIGHTS, 
BASED ON OCT. 1972 NASA-JSC TRAFFIC MODEL 


UPPER STAGE EXPLOSIVES 
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BASED ON "SAFETY IN EARTH ORBIT", NR SD72-SA-0094-2 , JULY 12, 19 

48% OF FLIGHTS INVOLVE UPPER STAGES, BASED ON OCT. 1972 NASA-JSC 
TRAFFIC MODEL 
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BLOCKED EVA RETURN 



VIABLE STRANDED CREWMAN OPTIONS 













IMPLEMENTATION OPTIONS 
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FLOOD FLOW CONSIDERATIONS 
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AIRLOCK CONTINGENCY REPRESS 



CABIN PRESSURE MAINTENANCE OPTIONS 
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DECOMPRESSION RATE CONSIDERATIONS 
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16 MINUTES FOR SHORT DURATION SUIT CONFIGURATION, 20 MINUTES FOR LONG DURATION CONFIGURATION 






DEPRESSURIZATION RATE AT 8 PSIA HOLD 
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TIME 




FLOOD FLOW GAS REQUIREMENTS 



Final Pressure Maintained, PSIA 




FLOOD FLOW GAS REQUIREMENTS SUMMARY 



3 HR TOTAL DURATION, 165 MIN QUICK RETURN + 15 MIN CONTINGENCY 

INITIAL BLOWDOWN FROM 14.7 TO MAINTAINED PRESSURE; HELD THERE- UNTIL END OF 3 HRS 



EVALUATION OF CABIN PRESSURE LEVELS MAINTAINED 
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(2) Extra tankage and increased flow capacity required 

(3) Regulator change required to avoid N 2 regulator lock-out when O 2 is depleted 

(4) 90 mm Hg is min. alveolar O 2 for unimpaired performance; 50 mm Hg is USAF emerg. level and gives performance 
impairment. Alveolar range is due to potential concentration gradient and control tolerance bands 

(5) Evaluation is for baseline system, assuming only those changes required to operate at given pressure levels 



FLOOD FLOW PRESSURE MAINTENANCE SUMMARY 
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Requires pressure suits with oxygen mask use during donning 
100% cabin oxygen concentration at 2 psia (baseline makeup system) 
Excessive structural/vent/avionics impacts (undefined) 



FLOOD FLOW CONCLUSIONS - MAINTENANCE OF PRESSURE 
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Rev. 



CONTAMINATION PURGING EFFECTIVENESS 
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NUMBER OF CABIN AIR CHANGES 


FLOOD FLOW CONCLUSIONS - PURGE CONTAMINATION 
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DEPRESS/REPRESS CONSIDERATIONS 
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SUITS OR REFUGE LIFE SUPPORT REQUIRED 
FOR 2 HOURS 



AIRLOCK AS REFUGE 
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TEMPORARY FOR FOOD AND WASTE MANAGEMENT DURING SUITED LONG TERM WAIT 


EVALUATION OF AIRLOCK REFUGE 
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COMMONALITY WITH 
EMERGENCY EVA SYSTEM 
FOR PLANNED ACTIVITIES 
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SPECIAL AIRLOCK CONSIDERATIONS 
FOR STRANDED CREWMAN 
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CONTINGENCY TRANSFER 
FROM SORTIE MODULE 
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RECOMMEND: 

• DESIGN TO ACCEPTABLE RISK OF NO BLOCKED ACCESS 

• OPERATE SORTIE MODULE AND AIRLOCK/SORTIE MODULE HATCHES OPEN 

• OPERATE CABIN/AIRLOCK HATCH CLOSED 



RESCUE ORBITER CONTINGENCY TRANSFER 



TETHERS 

RESCUE CREWMAN 





DEVELOPMENT FLIGHTS 
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NO REQUIREMENT IDENTIFIED FOR 15 SEC. EMERGENCY AIRLOCK REPRESS TO 3.25 PSIA 

PURSUE THE STUDY OF THE PRELIMINARY EMERGENCY SYSTEM, DEFINED ON THE FOLLOWING 
PAGES, AND ITS DERIVATIVES 

Rev. 
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LEAK ALARM 

LEAK RATE INDICATOR (FOR DECISION ON RETURN MODE, SUITS) 
IMPACT DETECTOR (TO WARN AGAINST POTENTIAL EXTERNAL DAMAGE) 
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CLASS I - FIRE OR RELEASE OF TOXIC SUBSTANCES 
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which could release toxic materials. A secondary effect of the release of 
toxic materials is the obstruction of vision by smoke/fumes. 


EXAMPLE CLASS I EMERGENCY 

FIRE OR RELEASE OF TOXIC SUBSTANCES 



MANNED EXPERIMENT MODULE 
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EXAMPLE CLASS II EMERGENCY 

EXPLOSION 
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UNPRESSURIZED CARGO BAY 



CLASS III - DECOMPRESSION 


CD 03 

X E >> 1 


i 


1 X 


» 





X 

03 o -Q 4- r w 


E X3 


c +-> c 


-Q 





O * 

CD E O U CD 


O *r- 


O on 03 x 


03 





E 03 

.£ 4- x E 


O CL 


U 3 CD 


4-3 






j* <D cd m r a 


CD 03 


E * N 


in 




03 

E in 3 

f— m -C -p 3 2 E 


-a on 


CD >> *•- 


CD 




> 

CD v- “O 

3 P W OJ C O 




i. in L L 






o 

4-> _£ O 

_Q CJ *f— E *r— ** CJ 


CD 


CD C -P> 3 


on 




-Q 

•«- -P> E 

CD •— CD CD 


> • 


2 o C in 


CD 




< 

_o 

03 4- _Q (O *D i — X 


•1- >J 


•»— CD in 


E 





E 4- 03 

E 4- 03 CD -P 3 


on 03 


on on » CD 


•i— 




on 

O •«“ *r- 

3 03 4-> X -P> +-> 03 


o 2 


0J*r aj i- 


t— 




4-3 

4-> 

on on c i — 3 


«— >> 


•r- > U CL 


CD 




JC 

CD * E 

on >> CD 03 3 -E 4- 


Q- C 


4-3 0 CD 


E 




cn 

.£ 00 O 

CD s»- tn tn o 


X 03 


*r- S- O X 


•i— 




•i— 

+-> -P> 00 

S- 03 on * CD 


CD 


i— CL 4-> 


4-3 




»— 

*1— 

CLX *r V) S- Q> >) 


e 


•p- 4- 






Li_ 

4- 3 X 

e 0) a +> 


C CD 


-Q S S- O 


X 





O on 0) 

*'OCCjmo3»i— 


03 4-> 


03 CD O 


CD 




4- 

c 

on o o c o3 0 . 1 — 


in 


CL S- *i— in 


r— 




03 

e e e 

<D CD *i— <D -C on •!— 


-M 03 


03 CJ e e 


•r— 




*»— 

o *3 

jc on on E -Q 


03 in 


CJ CL 3 


03 




E 

•n (D E 

CJ in E LO CD 03 


-C *r- 


X o 


4-> 




CO 

CO _C 

•P> * CD 3 1 — r J3 


-M T3 


e c in -c 


CD 





in 4-> 05 

03 CD E CJ 1 4-> O 




CD 03 e 


X 




E 

CD 

r s- aux e 


S- 03 


4-3 3 CO 






O 

EE* 

3 e o w a 


O 


•i— x o on 


#* 




4- 

Q- O 

J* i— O CD 03 


-P> CD 


-O CD _C 


X 





E*D u 

u o r-^ -£ cd 


•n- JQ 


i- N 4-> 


CD 




in 

O O 

o <o a)<- -pr -p 


C 


o •*“ O S- 


E 




4-> 

CJ O •— 

1 — 4- X CJ 


O >, 


S- r- O 


•r- 




E 

03 4-> E 

E -£ 3 E 


s: *— 


U 3 CL 


4- 




03 

“O *r- 

•r Pr- CD +■* 00 •«- 


CD 


•i— in 4-3 Q. 


CD 





£ 03 

03 C 03 c: -1- 4- 


-X 


in on 3 3 


X 




03 

2 CD 3) 

<D -P 3 T- 2 03 


fO *r— 


fO CD jQ in 






E 

O E CD C 

* > c -P> 1 — CD 


O 


-Q S- 


CD 




•r“ 

t— 5 -C •< — 

2 CD on CD CJ -C 


•i— 


Q_ •'4-3 


E 




3 

w QJ -P U 

O X X v- CJ *i— +-> 


C XJ 


cd e cd on 


CD 




O" 

E 

-a E M- n- £ .£ 


-C 


CD 3 £ 3 


2 




CD • 

<f* U 0J > 

E 03 CJ CD CD * 


a 3 


S- 03 E 



X 



cl: lo 

o e e 

•i— O cj •* •»— > on 


CD O 


XZ S- on 


in 

03 



CO 

CD 03 CD 

2 -Cl 03 * E E 


1- 2 


4-3 0) in 


o 

N 



E i — 

CD -C to 

^ E on CD = 03 




4-> — s c 


•r— 

•r- 

X 

X 

O » 

in 4-> E 

CD £ £ CL 03 03 


CD CD 


* CCM O 


E 

E 

CD . 

CD 

•r— CO 

03 3 3> 

CD > 03 O X on >5 


_C CJ 


CD — ' -i- 


03 

3 

N 

N 

4-> 00 

U S- u c 

E O -r (D L 


-M C 


O 1 to 


E 

in 

•»— 

•r- 

03 r— 

O U'r- 

3 4- tn 0 4- 


CD 


4-3 CD ~ -f“ 


CD 

on 

E 

E 

IM 

03 4— O E 

1 — ' O W ''-CO 


-C S- 


•r- S- >j > 


O 

a; 

3 

3 

t— CL 

„£ 3 

•r- 2 CD £ 


4-3 S- 


c e o 


in 

E 

in 

in 

e a_ 

4-> 03 X X 

(T3 O X L O^T3 


•t- 3 


o e 4-> e 



cl in 

in 

3 

E •— 

4- 1 — 4-3 CL - 1 - E o 


S u 


z itj c a 


X 

CD 

CD 

CD 

in 

Wr 3 S- 

4- *r— £ +-> O *r— 


O 


U CD 


CJ •• 

X 

E 

E 

in »— 

•r- 4-3 O 03 

r- O •«- S E 


X3 O 


«— l 3: 


E X 


CL 

CL 

03 r^» 

CD >> 

03 i— •»- U “O = CD 


CD 


03 i- CD 0) 


CD CD 

E 

CD E 

CD 

E on 

CD in »— 

CD 03 -O <D X CL 


cd e 


IJ CD i- 5L- 


03 E 

(D X CD X 

CL i— 

E •»— £ 4— 

on E •!- X 03 03 


e 03 


•r- 4-> U 


E •!- 

4-» 

E 4-> 



CD O 1 

3 X 03 


03 


C *p- O 


•r— £ 

E 

E -r- E 

E 

X X 

CD CD 

05 +-> CD i — £ E 


03 -C 


-C JD 4-> X 


4-> E 

c a> 

CD XZ CD 

CD 

CJ E 

E 00 CD 

U L (O M O L 


u 


U J- c 


E CD 

•I- i 

4-3 03 1 

4-» 

E 03 

E <D in E 

E 3 UP U- CD 


>> 3 


CD O ^ 03 


O 4-> 

XZ CD 

E CJ CD 

E 

03 3 

o -C CD 4- 

O E E > 


i — in 


1 — O 


CJ CD 

03 E 

<D E 

CD CD 

on E 

•i- 4-* E 

E 4-> CL3 03 • O 


n— 


CD •*— p 


X 

CJ 

1 E 

1 r— 

E _a 

4-> CLX 

4- on XZ X 4-> • 


03 on 


CD -C S- X 


CD 

4-> 

CD -r- 4-> 

CD 3 

03 03 

(O 4J E CD 

1 — <4- in m 


3 03 


_C 4-> CL CD 


> on 

E O 

E O 

E X 

E LE 

S-cOO^ 

-P> •* O -Me 


4-> 


4-3 N 


4-3 

•r- E 

E 

O 

LU 

+J -£ o o 

i— -P> CJ O -C o 


3 * 


C *i~ 


-P> E 

E 

E 03 E 

C E 

« #s 

00 4-> 03 O 

3 0 • 03 O cn-i— 


E a> 


-C •— o s- 


03 CD 

03 

03 CD 03 

03 

4- 03 

3 "0*0 

cn 03 CD O * 1 — in 


r— 


=3 


E 

03 O 

O i— U 

O CD 

O E 

r- XZ 

CD Cl o>Lu * ■ — cn 


on _Q 


•I- 4-> in 


E CD 

CD 


•r~ 

*H 

i — cn os x 

S- E 03 ca; o 4- -r- 


fO *r— 

• 

2 *• os in 


CD E 

»— CD 

0) 03 0) 

03 4-3 

E CJ 

•i-3 CD 

•1- E oo LO E 


5 XJ 

s- 

on S- OJ 


in *r- 

r— 

i— r— r" 

i — E 

O *r- 

OWN 

-o ZD CT) 


CD 

<D 

4-3 *r CD i- 


CD 3 

CD 4-3 

4-> XZ 4-3 

4-> O 

•i- x 

S- C CD *1— 

r— *T3 “O CD On 4— 


+-> e 

> 

c in ol cl 

• 

E O- 

r— 4-> 4-> 03 4-> 

4-3 00 

4-> 03 

O 03 CJ E 

3 *r- 4- > i— O 

• 

•i- CJ 

CD 

CD >> O CD 

CD 

CL CD 

XZ 3 

3 E 3 

3 

03 S 

4— 03 3 

O O C O O 

on 



E«— X 

3 

CD E 

03 XZ -£ *r- _E 

-£ E 

3 

2 i— CO 

U S- O -Q 4— >> CD 


O 

a5 o3 x 

CJ 


E OO OO 03 UO 

OO *i— 

h- 03 

E O CL in 

O *r- C 03 O -M 

S- 

XJ CD -C 

CD C CD S- 

in 

4-> 

•r- 

CL 


03 CJ 

CD i— CD 

CD CD in O CD 

3 

3 S- 


L. 03 Nl <D 

CD 

CD E 

03 

a> 


> 03 

in in E E 

cj -p> *i— cn-M 

on 

-P3 <D 

*s 

03 *1-4-3 

E 

> CD 

CL • 

• E • 

• 03 

03 CL 

O 03 CL 

c CD < — -M C 3 S~ 

03 

on X3 XJ 

03 C U E 


e 

CD 

E 

OJ 

i in 

r wr 

03 E 1 — 03 -1- O 03 

CD 

•r— 

CD 

O 3 CD 4-3 

4- Q. 

az 

U 

_I 

03 O 

U*r -P CO 

S- o o . — >> > 

E 

4-3 in "O 

r— *f— in i 

•r— 

•i — 




CrZ E 

o 

s- e o 3 i— on 


c c 

3 

03 on in CD jQ 

03 3 




s 03 

O CD E 

3 0 -O 4- C 03 

CD 

CD O 


3 in CD e 

E 

E 0“ 




C 

•i-+-> O 

CJ *i- e 03 O 

> 

e CJ 

CJ 

4-3 CD S- 

O 

CD 




A 

E 03 • 

o E o -p» in ‘i— e 

•i — 

e 

C 

3 S- CL 4-3 

1 





• * 

03 E E * 

o e on o +-> 

3 CD 

•f— 

£ Q_ CD O 

E 

O >> 




-J = 

£ CD CD 

* * -p> 3 tn 

O 

CJ _Q 


EXE 

O 

r- CJ 




4-> 

CD CD in i— 

c — S C C o CD CD 

CD 


CD 

>,5 E 


i— E 

< QQ CQ 

• 03 

U CTO 3 

03 • O CD XZ S- on 

*P> 

CD 4-3 

i- 

-Q CJ 4- 03 

O 

O CD 

1 

f 1 

1 

O CD 

in 03 -£ x 

O -r- O CL 3 

O 

XZ o 

(D 

CD O CJ 

4-3 

4- 03 

03 03 

03 XZ XD XZ U 

Ll 

o o 

-C +-> on CD O E 

e 

4-> C 

2 

O X 



1 1 

1 1 1 

1 1 

* 

CD 03 E 

O CD O S- O O i- 

CL 



in in E 

E 

CD CD 

♦ »— < 

K-l t— 1 ►— 1 

HH HH 

E O 

-C CD CD 

3 1 — O O o 


C X 

in 

1— CD E CD 

O 

JC E 

►— i »— i 

HH HH M 

HH HH 

O O 

| — r— E £ 

1/3 • CL 03 * CD 4— 

on 

i— i i— 

£= 

c -C 3 4-3 

•r— 

1— © 

1— 1 HH 

HH HH HH 

HH HH 

in O 

CD O 

on X O “O 

CD 

3 

O 

4-> O •«— 

E 





r— a 

CD 2 •«- 

-C CD OlO XJ 

e 

O 


XZ _Q 

Ql 

X 




• 1 - o 

-£ -M 

03 e i— i— 0) 

•r— 

2 

in 

E E 


E 




3 LO 

1— 03 03 

3 S- -r- 03 e 

3 


on 

•f- CO o 

E 

03 





£ 4-> 

o o e e -P> 03 

cr 

c 

CD 


O 






*i— in 

S- QJ (D C *r 

CD 

o 

S- 

X 4-3 CD 

•r— 





• • 

• 

-C CD T3 CL CD on 

O 


CL 

CD E XZ 

4-3 

X 




E 

C CO CD 

-p> e -r- “o cd 


on 


E O 4-3 

05 

CD 




O 

•r— in o 

XJ * 1 “ on LO •<- x> 

e 

on 

o 

CD CL 

E 





E 

-Q 03 

CD 4- C OO O 

o 

CD 

CJ 

X Cl* — " 

■ CD 

in 




LL 

03 4- CL 

CD O oo O on 


e 

CD 

•r— 3 CO 

CL 

•r— 





u o W 

4- 03 O 1— 03 -1- 

on 

CLX 

in on — " 

■ O 

•— 




* 


64 


EXAMPLE CLASS III EMERGENCY 

DECOMPRESSION 









CLASS IV - INTERNAL HATCH FAILURE OR BLOCKED ACCESS 
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INTERNAL HATCH FAILURE OR BLOCKED ACCESS PATH 
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EXAMPLE CLASS V EMERGENCY 

FAILURE TO DOCK/UNDOCK 
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EXAMPLE CLASS VI EMERGENCY 

FAILURE OF AIRLOCK OR OTHER EXTERNAL HATCH 
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EXAMPLE CLASS VII EMERGENCY 
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VIII-c-A • Two man IVA 

VIII-c-B • One man IVA 


EXAMPLE CLASS VIII EMERGENCY 
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Selected USAF Aircraft Decompression experience is presented below: 
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VEHICLE CONFIGURATIONS 
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ALERT AND DECISION 
LOGIC AND TIMES 
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16 MINUTES FOR SHORT DURATION SUIT CONFIGURATION, 20 MINUTES FOR LONG DURATION CONFIGURATION 




APPROACH FOR TIME CRITICAL EMERGENCY ANALYSIS 
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REPRESENTATIVE SCENARIO 1 1 -A 
EXPLOSION IN CABIN, SHUTTLE CANNOT RE-ENTER 
(PRESSURE IS MAINTAINED) 









REPRESENTATIVE SCENARIO Ill-b 
UNREPAIRABLE LEAK IN CABIN 
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REPRESENTATIVE SCENARIO III-B 
UNREPAIRABLE LEAK IN CABIN 
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REPRESENTATIVE SCENENARIO IV - A 
BLOCKED ACCESS TO CABIN, NO DOCKING MODULE 
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REPRESENTATIVE SCENARIO V -A 
FAILURE OF RESCUE SHUTTLE TO DOCK 
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REPRESENTATIVE SCENARIO VI 
EVA HATCH FAIL TO SEAL 
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REPRESENTATIVE SCENARIO VII 
TPS INSPECTION/REPAIR 
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REPRESENTATIVE SCENARIO VIII-a 
DISABLED, DRIFTED EVA CREWMAN 
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• EVA Suit 

• Airlock 
Emergency 
Depress Rate 
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CONTINGENCY CATEGORIES 
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NO RESCUE VEHICLE I 7 • ESCAPE/RE-ENTRY CAPSULE 

(DEVELOPMENT FLIGHTS) r 
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BASELINE 

COMMON FUNCTIONAL REQUIREMENTS 
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CONTINGENCY IV LSS 
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CONTINGENCY IV LSS CONCEPTS 
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thus minimizing duplication of LSS equipment and expendables. It again cools b, 
a high recirculating vent flow. 

Redundancy provisions were not Included In the concepts and trades at 
this stage, and should be included in future, more detailed studies. 
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The opposite chart presents the system schematic for integral suit loops. The system is 
an integral part of the primary life support system for shirtsleeve operations. All expendables for the 
system are the same as those for the 96 hour on-orbit wait for rescue (shirtsleeves). 
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The suit loops are also used as a gas cooling system during suited IV-Standby (helmet and 
gloves off). The high pressure rise fan is activated, but the isolation valves remain open for normal cabin 
air circulation. A damper valve may be required in the return duct distribution system. The damper valve would 
increase the pressure drop available to the suits to provide sufficient flow at 14.7 psia. 
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EOP PACKAGING EVALUATION 
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RECOMMEND: 

• DESIGN TO ACCEPTABLE RISK OF NO BLOCKED ACCESS 

• OPERATE SORTIE MODULE AND AIRLOCK/SORTIE MODULE HATCHES OPEN 

• OPERATE CABIN/AIRLOCK HATCH CLOSED 
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BLOCKED ACCESS IN AIRLOCK 



UJ 

GO 

z> 



o z “ 

<o 9 

Q- O 2 



1 


1 


148 


RECOMMEND: 

• DESIGN FOR ACCEPTABLE RISK OF NO BLOCKAGE 



DEVELOPMENT FLIGHTS 


I 


\ 


CD 

+-> 05 >> 

O r~ 

, 


C fC J- 

05 00 C 


C/1 43 1 — 

CO o o 


<D i — CO 05 C 

CD P *r P 


Ei — 

>, o +-> c 


O •>— c/> O 05 

Cl 05 X X5 05 05 


O ^ *r— 4-J 4-> 

03 _CC CD CD "O 3 


05 S- C S- 

+-> S- C (J 


_Q i — *i- 05 

4-> 4- O 05 05 


05 ** O 

03 "O O P E to 


E > C 05 

_C C CO E -Q 


05 T— O 1 — CO 

P 45 05 O O 


S- > - 1 - _Q -r- 

CO 05 O CO 


03 S- P> m- 

“O ^ 3D CD 


O 3 -r— V) +-> 

CD P <45 S- 05 


£- CO “O CO 

c aua 


Ol “O O 

■r E 05. — O C 


** 03 Q_ ** 

E 05 _Q O *r— *i— 


CD CD »— 

C +-> O CO 


•“ r— C >, O 

05 +-> *U 45r- 


+-> Xi m i— O 

P 43 C _Q -r- 


+-> *r- _Q +-> 

05 O CO 03 


O CO 03 

TJ 05 *r- 03 05 +-> 


-C 05 • C S- 

3 +-> 03 _C 05 


CO CD >, O 

>> O -r- 1— *0 


4— S- CO 05 

*0 CO “O 05 


05 p (o a 

3 05 “O 05 05 


_C C0 C 05 CD 

+3 S- 03 i- • S- 


p-r- 05 a a 

CO 3 >> O 


i \ 

“O C Q- U E 


r- 05 05 >> C 

= 05 • — * C 


•i- 3 t- +J O 

P (O «— 05 S= 


P U CD 

•t— CO CO 05 *i— 


C to 054- 4-> 

-Q _Q • C S- 


O 05 C 03 O 

S- 05 O CD T3 


S- ‘i— CO CD 

O "O ' — *r E 05 


-OT3CL 

C 3 4-> 05 lO 


C +-> =3 Q5 CO 

_C 3 "O *r- C0 


05 *•“ i— SZ C 

+-» O O “O >, 3 


_Q O 4-> *i— 

s- s- s: -o c o 


C0 S- 05 

03 05 CO cO to 


4-> O S- i— 4-> 

LU TD 


_C 1 CLr— C 

43 C •'0-0 


05 C 05 05 

C 03 0) P 


•r- O >> +-> 

•i— S- E < — 05 


i— OU5S- 

Q5 E _Q 05 _Q 


4- +-> C C O 

>)> O 43 £ 


05 CD *i— Q_ 

P> O CJ 1 — *r— o 


4-> _C 0)"0 E 

05 *r- +-> 4-> 


CP C r— -p- 

4- *0 O 03 


05 -r- *r- 

CO CD • — > S- •» 


E P> +-> O C 

(/) J-i — 03 *r— 05 


a C C xi 43 

= S- O cO r— 


O CD O 

cd a oj a 3 


1 — 4-> O L0 CO 

r— 4- c£ _Q 05 CO 


CD X “O V- • 

r— CD S- CL 


> CD >> C 05 

05 S- "O O ^ 05 


CD C (Q< O) 

5 a 05 P 05 u 


-O 05 05 E > 05 

* 1 - to 


-C 05 LU 4-> 

a to 4- >> c 05 


05 4-5 _C -O CO 

O •«-*•!- r— O Q. 


C +-> 05 

C£ T3 CD a 43 


•r— O *r- l/l U (/) 

Q5 O CO O 


S- +-> ^-1- C -r- 

05 i — E *i— 05 co 


3 -£= *r- _C 

-C 3 S- 05 


Q r— 05 I— 00 4-> 

1 — to rd 


05 «— 

Q. 43 CD C 


C +-> 

43 *o 05 r 43 


O •!— • • CQ 

U 05 i-P 


•f— CO CO 

“O 03 CO 


+j CO 05 4-> -O 

05 C “O 

• 

05 O -M _C 05 

a oj o a 

+-> 

s- a o5 D5 a 

43 E O) 05 05 


CD 05 *i- -p- 

U E s- 4P S- 

05 

Q. QJ i- r- 3 

X O cO X 05 SZ 

O _Q 054- cr 

CD U U 05 -C 

O 


149 


DEVELOPMENT FLIGHTS 



150 


Rev. 



RECOMMENDATIONS 



151 


> 

05 

CC 


o 5> “o (U c a 


05 05 


*r— 

m C CD 3 

to 

c L- 


P 

05 >5 

05 CO 

X5 03 


os -a x *o p 

•r— 

05 c 


c 

c to o a ) jcz 

“O 

“O O CO 


3 

03 -X “O CD 

0) 3: 

C £ C 


O) 

CO <D *r- 3 

P o 

0) E O 


•i- 

^ 05 i — > O 

05 r— 

E O -r- 


P 

c £ -O o S- 

•i- P 

g OP 

• 

C 

<D 05 i- -O 

P 

O 03 

CO 

o 

£ CO P CL 

•r- -Q • 

O 05 *0 

a> 

o 

5 s- to 

C O “O 

a> .c: c 

CO 


05 CD O 05 -r- 

•r* O 05 

£- P 05 

03 

05 

s- ai. 

i— “O 

c 

O 

> 

O 03 >, 

CO P •*- 

<u c E 


a) 

• V) P 

*»— > 

.C *r- o 

c 

<u 

0*0 03 CO -r- 

a» o 


u 

05 


to <u s- 
<u > 

N *r <U kD 
•r- Ci 

— I — 

03 T? 

E 05 C 

t r— • ro 
3 3 05 


5 S- 

w -P (O d) C •»— 

p o i— a* -a 

S- S Q JD E 05 

•r- O 3 C CL 

r<f. c o ro ro 

CO 0*0 0)0 

*o 

Q) 0) (/)(/) <D i- 
-C “O s- - > 05 

P i- <1) Q_ •»— P 


LU 

CO *0 

CO * 


> _c 

o 

-P 

CO 

o 

O 

03 S- 

c 

O P 

LU 

U 

c: 


>> E 

-C 3 

•r* 

s- o 


05 

03 

o 


Q- O 


Q. 

CVJ 

P 

i- 

o 

*4— 05 

-C 

>> 

r— 


O 

-P 


05 *r- 

t— 


05 r— 

<15 

S- 


o 

•r- p 

05 O 


S- 03 

-C 

Q 

>> 

LU 

s- s- 

c 

03 

03 

*p 


a 

Q 

JD O 

o 

£ 

C 


T3 

sz 

Z 

to 

*f— ** 

L 

CO O 

05 

C 

05 

LU 

p 

P S- 

O 

E P 

S- 

03 

CD 


S- “O 

03 3 

c 

05 

05 


C 


03 C 

S- O 


p c 


CO 

•r— 

O 

-C 03 

05 -C 

a> 

CO *r— 


s- 

P 

o 

a 

CL 

c 

>>-Q 


05 

C 

LU 

%- 

o co 

03 

CO 03 


-C 

o 

C£ 

CD <U 



o 


CO 

o 


c P 

05 05 

C 

p 

r— 

•1— 



•r— *r— 

-C _c 

aj 

<U 

03 

3 



co .a p p 

O i- 

Q. O O) S- 
CL CO 
O 05 *r- P 
jC C 


o 

CLP 

CL 

3 C 
CO •»- 


O) 

&- C CO 

o -I- P • 
P P C S- 
X CU <D 


>>P 
C 03 
P 3 
C O' 05 
0) <D S- 
I *0 03 
<U 05 

s- 00 

*0 Q. 
05 CO 
“O 03 O 
O r- 


O <D •«- 
-r- CO 3 
C C CO 
05 05 
a Wr- 
05 
to S- 
0*1—0) 
<u 

*o ojp 

ai c c 


O *r- 
tj to • 
P 05 
05 C 
C CO 3 
03 CO CO 
O CO 
to I — 05 
C 


05 

p 3 05 

i — 05 “O 05 P *i“ 

•H 

05 Q- 


T3 E 

i— P 05 “O 05 S- -Q 

3 

S- 

1 — 

S- 03 

<C *r— T3 *i— L IQ L 

CO 

3 "O 


O ' CO 

r- -r > *r- CL O 


CO i — 


P P 

> O P E 


CO O 


05 0) 

T3 O S- O 05 


05 _C 


CO CO JC 

C L a 0 3 




p p 

03 CL • O 


CL O 


c: co 

05 CO “O CO 


P 


05P X 

CO 05 U S_ 05 05 


03 


E c — 

P L 03 05 C L 


“O 


05 05 r- 

•1-03 C C 


CO 05 


S- E 05 

3 C *i- 03 05 


CO “O 


•r- a> <j 

CO CO 05 fO E -C 


•r- 


3 S- 

P CDP P 


C > 


C T*r- tO 

<C -r- >> C r- ^ 


o o 


05 3 05 

> 3 X O r— >, 


o &- 


S*- 0 "-Q 

LU 00 O O 03 _a 


to Q. 


152 


RECOMMENDED CONCEPT 


Z 

O 



^ CC 
•l m 
> U. 
UJ CO 

ocZ 

M 

cc ^ 

<z 
o s 


op 

oz 

20 

I- o 

• • 


CO 

< 

cc 

£ 2 

X ill 

UJ u 

CO > 

O x 
2 o 

CC m 
CQ -■ 

CC < 

t QC 

00 o 

a: a. 

O* 

LU <0 

o S 


CD LU CO — - 


CO rn 

5a 


LU 
_J 
Q. 
Q. 

3 
CO 

2 

LU 

a 
> 
x 
o 
> 

M 

^ CO 

C. a> 


Q- 

o 




2 

O 


Q 

O 

O 


UJ^li. 

CC z CC 
D<LU 

^Ouj 

°-Zco 

zOh 

mPE 

<ti 

ODtOs. 
Q CO LU fY- 

^ cc Q h- 
ooOz 
IllSlu 


UJ 

a 

CL 


60 => 
< W 
2 cc 
CO P 


UJ 

o 

< 

z 

< 


< 

z 

o 


a 

a 

< 


CO ^ u uj 

£Aujg 

St CO? 

cc < 

8 s 


cc 

CL CO 
UJ O) 

O + 


CD -S' —• 2 

< o 2 o 

CC z f U. 
O uj Si Q 
°r U ~ O 
2 >- Z o 

O X O -J 
Z O O u. 



CC 

O 

H 

< a 


> 

0) 

cc 



CO 

H 

5 

CO 

a 

z 

< 

CO 

a. 

O 

O 


3 

CO 


CO 

< 

a 

co- 

co 

_j 

> 

o 

z 

LU 

a 

z 

K 

Z 

o 

o 


co 

CO 

< 

cr^ 

O 2 
u_ < 

_,LU 

0 . -J 
0 . 00 
3 < 
co I— 

z s 

LU O 

a *v 
> z 
X O 
o z 



co 

H 

3 

CO 

>8 

LU _| 

o> 

H63 


QC 

o 

u- 

£cO 

toe 

33 ! 

>o 



153 




<u 

-C 

+3 


nO 

0) 

N 


a> 


I 

co <u %- 
<Ur o 

+-> S- 4-> 4— 
C CL 

•r- +-> +-> 

O 


-Q -M <U 
a> <o to 
-C o s- 3 

I— o 

-o 


fl3 *r— *0 
O 


+-> a> 

S- C I +-> 

a) <u <u <o 
^ E s- u 
+j a *> — • 

o i- ”U “O <u 

S*. C 3 <u c > 

cr N *r *r- 

0) -i- co 

CO s^o: c 

• <c 3 z a) 
^ c > co o. 

O 0) LU CO >> x 

i— E 0 ) -Q 0 ) 


* ro § -C S- 
. O^U CLW X 

0) JC CO S. J. *r C O r- 
+iC\J <U U J 3+J <1) 

JQ O ••— > 2 ^ 

<0 *P 3 C 01 >i-P E t- 

•r- CO (O CO S- +3 •*- -r- +3 

>T3 JZ -r Q *r £-P*r 
Q) i— +3 g r— C CO -Q 
CO <D r- (U <D 0) <U *r 

<D-p<oQjcn^ca jc 
EC S-flOO -MO 

O <0 C O -M E O C S- 
US--«-EC^J-E-M0)O. 

. OJ IO <0 O S- 

-Q3 CD-M>i-O^MS- CO 
0)0 <0*0 0 O 3 t- 
+3 _IH <OH-4^ <d U 

a qj m c n. >> 

0) -O -C -P C 0) E JC -M 
O 43 O O O) E *•“" CT)*r- 
C ^ CO C •«— Q. 3 i — 
O O 15 *r--C*r--MO*i- 

O +3 33 CO -C -Q 

<4- O tO CO CT O -M 03 

GO C *r* *r- *r- Q) (J r— Q_ 
t/) “O O M- “O «J *0 

— I O “O t- >>>> 0) U 
o "O <D -M <-> i— * 

>>i— 4->0-Ci— C0“0>i 

o t|— T- e l — fo <u cu S- 

c 3 c D)-C -o -M 

00)tO*0 0) C 0) 0) C 

0)-M C • Q--«- > 0) <D 

S. m D) 03 W -M Cl 

Q) 3 C - _CCtO 0) 

E O - *i — T3 00OO*r-l0S~ 
aj aj j- aj oo c u «r- 

-a 3 O) I 3 -x -o 

C (TJ-OJ-><T3CU> ) QJ 

0 (0 UJi — •!- <0*0 N 

1 4-> tO r— -O 3 -r- 

>> *0 0) C t/> r— COS-MS- 
S. JC -P d) 3 <0 *i— *0 CO 3 

i.P 3 i— +3 S- CO 

cd c cu a o (Utj s. w 

(_) tO *r— _Q +30) 0)0 

•»— E CO 03 r— JC i- 

GO +3+30)43*0+30- 

00+300 CO *r- JC C -i— £- C 
CC\J 33+3*0+333 
> <1) E to > C Ll 
LU E CO QJ <D 

<1) O JC O) O) *0 +3 -C 
<D S- U C 3 O • +3 

O *r O S- a >, 

0.30)1— C-CO S-+3 
E CTS- S- C+3-r-)<U+3 *a 
•r- <D 3-1- O > — *0-C C-C 
CO S- CO *0 “O <o e I — O) +3 


154 


ALTERNATE EMERGENCY CONCEPT 



155 


CONTINGENCY LSS(1 EACH) r=^=== 

EVA (2) COMMON 

LCG REQUIRED IN ALL IV SUITS REQUIREMENTS 

SET 





ESCAPE CAPSULE FOR DEVELOPMENT FLIGHTS 


“O 

<D ■ 




c 


c 



S- P 

•r- 


c •*— 


03 0) 

03 13 

P 03 


•r- E 


•i- _Q 

P O 

t— • P 

03 

S- 

1 s- 

CO 

Q_-Q 

<U 

to 

(U (U Pn 

*o o 

Q_~0 

>> 03 03 

S- 

$- 

O P *3" 

03 P 


<7*0 — 

• 

3 

03 03 


00 3 

C 03 

“O 03 

o 

CL ^ C 

“O 01 

o 

03 “O 

03 -Q 

o 

tO 03 

c »— 

c 2 

cnc a) 

C 


JZ 

03 -Q 

03 

c ojr 

•i- *0 P 

oi a +j 

03 

03 

•i— to 

03 i — 

o 

c o 

A f— 


0> P CD +->»•!- 4->23 -r- i — S- *0-r- 

(/) (O (O C P «— 03 O * c S- QJ <D 03 

3 O (/) Q. i- U <U C *r- P T3> 

C C OS-E s- O <0 <u C rt3 

L. 03 ro •!- O (U cn (O "O 03 OJ 

O E P V- U_ O -Q C <US- EC 

4- 0 0*t— “O i— O) E O 


to m 

4- 03 “O P 

c 

c u 

o •»- 

^ o 

• r— 03 

03 

03 *r- 03 

U P 

z: p ac 

T5T3 QJ 3 0) 

E 

-C 03 

0) 03 

o s- 

03 a; jo o to 


C CD 3 

s- s- 

— O 03 

a> 03 o 

LO 

03 > P 

3 

Q- S- 

C C "O “O 

' " 

E 03 

c -o 

CL) £LP 

OJr- <D S- 


§ <u s- 

•r* 

1— 3 X 

03 JZ 3 £- 03 

c 

0) JZ 

03 03 

=3 to 0) 

JC O O 03 “O 

o 

f--* 

CD E 

“O 

P o -c c 

•1— 

o o 

03 *r- 


OOS- P Q- «S P O P 

H P O *D A3 Di W+J JZ • i — CO 

cu -c c o to s*. o *o s- •>- <d 

“O C ~ C^*«-E 3 (O fl)*r • JZ 

c o *u •»- a> jz p <u cd Oi S- fO </> >>+-> 

«3 *r* 03 E E *p AJ r *r *r- P P 

E tO "O t O AJ P P S- 13 >>•»- T- “O 

ES-“0 03 to a> c o crt 3 »— c 


5 

03 

03 

P 


S- 

O 


O 

4- 

03 

03 

to 

•r- 03 

u 

> 


03 

03 

-O 


CO 

U 


S- 

s- 


-Q P 



03 

"O 

C 

03 

03 

-p 


to 


o 

03 

03 X 

o 

-o 

JZ) 


03 

s- 

«t— 

-C 

03 

— 

to 

CL JZ 

Q_ O) 

r— 

03 


03 


CL 

to 

CD 

3 

oo 

•r— 

E 

P 

03 

i— 

•f— 

*o 

> 

to 


CL 

*r- 

O 

cn 


03 


O O 

o 

P 

r— 

03 

P 



i— 

to 


40 

P 

C 

P 

CL 


3 

-C 

c 

T3 

LO 

4- 

03 

> 

CO 


o 

to 

< 

*0 

O 


03 

C 



S- 

LjJ 


>>-o 

to 03 


O 


to 


o 

“O 

-P 




c 


03 r- 

0) 

E 


03 

& 

o 

s- 

C 

-Q 

“O 

>> 

03 

o 

S- JZ 

-c 


03 

•?— 

s- 

03 

03 

03 

03 

c: 

G 


p 

CL 03 

p 

03 

cn 

“O 

•r- 

<S> 

-a 

E 


03 

c 

CD 


03 S_ 



03 

3 

3 


c: 

CL 

>> 


03 

C 

03 

S- *r-* 

O 

-o 

Jx' 

-P 

cr 


03 

O 


to 

CD 

•r- 

E 

\ to 

03 

03 

u 

to 

03 

• 

-P 

r— 

t^ 

•P 

C 

S- 

•r 

V) 03 

4-> 

T3 

03 


5- 

*o 

to 

03 


•f— 


3 

P 

to *o 

03 

C 

Cl 

P 


03 


> 

03 

3 

P 

“O 


03 

3 

03 


c 

03 


03 

03 

-C 

to 

c 


03 

s- 

i— 

E 

p 

03 

f— 

*r- 

-C 

-a 

-P 


o 

t— 

P 

CLr— 

03 

E 

03 

to 

3 

3 

-P 



CD 

<J 

o 

03 

03 -C 

> 

O 


03 

to 

cr 


cn 

to 

C 


V 

3 

-a cd 

03 

o 

(J 

S~ 

Q- 

03 

no 

c. 

03 

•r— 

s- 

p 

cr 

»r^ 


03 

o 

CL 

03 

S- 

C 

•r- 


S- 

03 

c 

03 

C JC 

r— 

s~ 

c 


U 


03 

S- 

JC 

•i— 

_c 

o 

*C3 

•f— 

r— 


1 

03 


03 


3 

o 

3 

p 

o 

03 

jQ tO 

03 

-a 

o 

to 

03 

_Q 


*o 

3 

a* 

o 



03 *r- 


c 

u 

3 

CL 


m 


to 

03 


r— 

to 

U 


03 

p 

03 

03 

“O 

m 

T3 


s- 

o 

03 

•r- 

(O 

O 


03 

O 

O 



03 

A 


c 

E 


03 03 


#% 

S- 

03 tO 3 > tO tO 


>> s- -c 

-C CD tO 

03 


CQ 03 O LU 3 C 


CQ * 03 O 

1— 

c 


<c 

5 o 


JZ *r- 


o 

3 


03 03 03 *1- 


03 P JZ 

o 

•r“ 

to 


CCC LP 


P ^ 

1— 

P 

CL 

• 

P O P 03 CL 


CL S- 

p 

03 

03 

03 

P O 


03 O • 


S~ 

O 

s- 

" A3 CD C 


"O 4- C 

“O 

03 


3 

P SZ C 03 S- 


03 03 

o 

CL 

03 

to 

C *r £ 03 


*^“0 E 

o 

O 

CL 

to 

03 ct to JZ 


03 

r— 


03 

03 

E > Z3 P 


u io<t 

P 

S- 

O 

L • 

CLLU 03 O 


O 3 


•r“ 

to 

CL“0 

•i- 2 


S- 

r— 

/o 

03 

03 

3 C to 03 to 


S- to o 

03 

CL 


C “O 

O* 03 S- 4- 3 


•r *r- P 

C 

03 

c 

03 *r— 

03 3 O 

• 

03 

o 

S- 

03 

CT> > 

-C O -r- 

c 

CL (O 

•r- 



O 

P -C o s- 

03 

03 O 0) 

P 

>> 

to 

X s- 

> *r- 03 

CL 

-COP 

•p- 

c 

03 

O CL 

p Scvj co > 

O 

P r— 3 

“O 

03 


156 


ESCAPE CAPSULE FOR DEVELOPMENT FLIGHTS 




157 


NO CONTINGENCY 
LSS REQUIRED 




RECOMMENDED SORTIE MODULE EMERGENCY PROVISIONS 




I 


i 

t 


OC LU 
ZD CL. 
Q O 

'Z. Q 
LU LU 
D- 2T 



zr. c 


i 

i 

I 


158 


TEMPORARY DETACH 

Cor jettison or 

KICK-OUT HATCH) 


APPENDIX A 



I 

I 


I 

I 

I 

! 

i 

i 

i 

f 

! 


1 


CO 

CO 

03 

r— 

o 


X 

»— t 

Q 


CL 

Q_ 

<c 



L- 4- 

>> 


O O 

O 


4- 

c 


+■> 

CD 


"O CO 

cr> 


0) *«“ 



L- »— 

CD • 


•p“ 

B B 


3 to 

CD CD 


cr 

4-> 


<D C 

XT -i- 


S- *r- 

u 


03 

03 -C 


4-> 4-> 

CD U 

o 

C C 

to 

1 — l 

CD O 

CD 

QS 

E u 

o 

< 

C_ 

4- 4- 


■r- CO 

O 

LU 

13 <D 

*o 

O 

cr i 

cd a 

00 

QJ -Q 

s- o 


to 

•r— 

>- 

CD +-> 

3 +■> 

CO 

_c 

cr Cl 


+-> -O 

CD *r- 

00 

CD 

L- S*. 

1— 

V) CO 

o 


-M o 

CO CO 

LU 

c «— 

B CD 


CD O 

CD -O 

LU 

00 c 

+-> 

q: 

CD CD 

•r— r— 

i— i 


03 

r? 

Cl CD 

CD C 

Cr 

-C 

-C o 

LU 

X 1— 

+j 

az 

•r- 

4-> 


“O 

>> <-> 


C • 

4- C 


CD 00 

•r- 3 

LU 

CL O 

-M 4- 

s; 

Q_t- 

C 

a. 

03 s- 

CD 03 

i — \ 

to 

-a 

ZD 

CO C 

• 1 — to 

cr 

•r- <D 

-M 

LU 

sz u 

TJ C 


1— CO 

C CD 
03 CO 


00 

CD 


C\J 

4-> L- 
C CL 


CD 

CD 


-C 

B CD 


+-> 

Cl 

*«“ X 


4- 



O 

CT“0 
CD C 


-Cl 

CD 


o 

»— Q- 


to 

r— Q_ 


CD 

03 <C 


A-2 



CLASS I EQUIPMENT REQUIREMENTS 
FIRE OR RELEASE OF TOXIC SUBSTANCES 
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(1) Mainpulator may be used as a fixed position rail when 
cabin depressurized. 


CLASS III EQUIPMENT REQUIREMENTS DECOMPRESSION 



(1) If docking module is not on flight 

(2) Cargo jettison may be required to allow re-entry within available time 
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CLASS V EQUIPMENT REQUIREMENTS 
FAILURE TO DOCK/UNDOCK 

SCENARIO 
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(1) Occurs with Class II and Class III emergencies as a result of the same failure (not a double failure) 








CLASS VI EQUIPMENT REQUIREMENTS 
FAILURE OF AIRLOCK OR OTHER EXTERNAL HATCH 



Tether Attach Points 












CLASS VII EQUIPMENT REQUIREMENTS 
INSPECT/ REPAIR SHUTTLE EXTERNAL DAMAGE 
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4) Airlock Only Provisions 

a) Failure to hold pressure 

b) Failure to decompress 

5) Alert of near exhaustion of flood flow 
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a) Limited to 10 hours with pure 02 

b) One for all personnel 

c) Scar one each for minimum crew size 

d) Minimum use time of 3.0 hours 
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Item # 11 EVLSS for Normal EVA 
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Item # 13 Flood Flow 
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ITEM: Items # 14. #15. an d # 25. Communi r a tions - . # 34 to Ground 

#15 to Suited Man, #25 to Sortie. 
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EQUIPMENT REQUIREMENTS 

Item I 16 Thermally Protected Pressure Suits 
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EQUIPMENT REQUIREMENTS 
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